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INTRODUCTION 



This volume is a collection of papers prepared by the International 
Labour Office for an international symposium planned by the newly 
established United Nations Industrial Development Organisation to 
follow the series of regional symposia held in 1966. The purpose of the 
papers is to identify some of the major manpower and social problems 
encountered by developing countries in the process of industrial 
development, and to discuss action that needs to be taken both at 
national and at international levels if these problems are to be solved. 

The interest of the I.L.O. in these matters is twofold: it is concerned 
to make its contribution to the process of industrial development which 
has a vital role to play in providing the resources for social progress; 
and the I.L.O. also has special responsibilities for helping member 
countries to ensure that workers share fully, both as consumers and as 
producers, in the fruits of industrial development. 

As may be seen from the table of contents, the papers in this volume 
fall into two groups. Part I, entitled “ Manpower for Industry ”, com- 
prises four papers devoted to problems of training and utilising man- 
power for industrial development. Problems discussed include— 

(a ) determination of goals, quantitative and qualitative, to be achieved 
in the education and training of skilled industrial manpower; 

(b) the development of coherent and efficient systems, including 
provision of adequate legislative and administrative support, and 
the establishment of national industrial training organisations, for 
attaining these goals; 

(c) the special role of industry itself in development of skills; 

(d) measures to ensure the best possible use of available skilled man- 
power; 

(e) the contributions that international action can make to enable 
the developing countries to formulate and implement effective 
programmes of training for industrialisation. 

Part II of the volume, entitled “ Other Policy Issues ”, likewise 
contains four papers. That on “ Social Participation in Industrial Deve- 
lopment” stresses the importance of enlisting the co-operation and 
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active participation of different social groups, particularly employers 
and workers and their organisations, in the processes of industrialisation, 
and discusses the purposes that such participation may serve and the 
forms that it may take. The paper on “ Employment Aspects of Industri- 
alisation ” suggests a number of reasons why, unless appropriate measures 
are taken, less labour may be employed in the industrial sector in 
developing countries than it would be economically worthwhile and 
socially desirable to employ, and discusses various approaches to the 
problem of providing more productive employment in industry. One of 
the most important of these approaches is discussed at greater length 
in the following paper, entitled “ Progressive Industrial Technology in 
Developing Countries ”. Finally, a paper on wages and industrial 
development points out that the success of a country’s efforts to promote 
industrial development, as well as the way in which the proceeds of 
industrial development are shared, will depend partly upon the level, 
structure and rates of increase of wages and salaries, and discusses 
various problems that arise in this connection. 

Action needed to deal with the manpower and social problems of 
industrial development has, of co urse, mainly to be taken in the countries 
concerned. But some forms of international action can contribute to 
the solution of these problems, and it was considered appropriate, in 
papers prepared for discussion at an international symposium, to 
devote special attention to the possibilities that exist for useful inter- 
national action. Three types of international action can contribute to 
national policies for industrial manpower: (a) provision of advice, 
equipment and qualified technical personnel under technical co-operation 
programmes, bilateral and multilateral; (b) financial assistance; and 
(c) joint action by developing countries themselves sharing common 
problems. Suggestions are made in the papers regarding all three types 
of action. In connection more particularly with the first of these types 
of international action, some information is given about ways in which 
the I.L.O. is equipped and ready to help member States on request in 
dealing with the manpower and social planning of industrial development. 
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Object and Scope of Paper 

The purpose of this paper is limited but important. It is to help in 
defining national and international action needed to determine the skill 
requirements of industrial development in low-income countries. Action 
needed to meet these skill requirements is considered below in papers 
Nos. 2 and 3. The discussion below is concerned with determining needs 
for skilled personnel. 

The importance of programming or planning in this field is twofold. 
On the one hand, success in industrial development depends in part on 
the availability of skills, and it is the task of planning in this field to 
ensure that the skills are available at the appropriate moment. The 
productivity of plant and equipment is low when the managers and 
workers handling them are of low capability. Domestic investment may 
then become not a help to progress but a burden on communities 
already very poor; and foreign investors may be deterred when no 
skilled manpower can be recruited or trained. On the other hand, the 
cost of providing skills is high 1 : training too much or too many in 
some fields and too little or too few in others, and recruiting manpower 
abroad that could well have been trained at home, places unnecessary 
burdens on poor nations , It is therefore another task of planning in this 
field to determine the optimal balance of quantity and quality in skill 
formation. 



1 It is almost impossible to provide a comprehensive measure of the cost of skill 
provision. But one indicator may help to suggest an order of magnitude. Jacob Mincer 
(The Journal of Political Economy , Oct. 1962, Supplement, p. 55), using a very broad 
concept of training and an indirect method of determining its cost, estimated that, for 
instance, in 1958 in the United States total life-time investment m trainmg per male 
amounted to $7,700 for those whose educational level did not extend beyond ele- 
mentary school. In that year gross domestic product per head at factor cost m the 
United States amounted to $2,324 (both figures in current prices). The former sum is 
well over three times the annual product per head. A more restricted ^ concept of 
training (e.g. excluding part of general education and some of the learning by 
experience”) would, perhaps, reduce this ratio considerably, to, say, twice the annual 
product per head. Even then the cost of training of this group of relatively low skill 
would be quite considerable. For males with high-school and college education 
Min cer’s figures of total investment were more than twice and seven times higher, 

respectively, than for the first group. ... . . . c 

In view of the discussion of on-the-job training later in this paper, it is perhaps ot 
interest to note that, of the $7,700 mentioned above, less than one-third was attributed 
to the cost of all forms of formal schooling and the rest to on-the-job training. 
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The focus of the following discussion is on decisions to be taken by 
public policy makers. Each country has some facilities for skill formation 
— the general education system, some enterprises in which workers 
can be trained, and possibly some schools or centres for vocational 
training. Also, each government has some means of control over the 
provision and utilisation of such facilities; the budget may provide for 
increasing numbers of schools and teachers, the law may compel certain 
types of firms to provide specific kinds of training, the central bank may 
provide foreign exchange for study abroad, vocational guidance may be 
given, fellowships provided, and attractive salaries fixed with a view to 
inducing young people to seek certain kinds of training rather than 
others, and so on. Furthermore, many governments have some degree 
of control over the recruitment of foreign manpower to fill gaps in the 
national labour force. This paper does not discuss what these controls 
should be or how they should be exercised. It is concerned instead with 
questions of calculating what public policy should try to make these 
various sources of skill provide: what a country should want or need 
from them. 

This statement of the problem corresponds to the “ target-setting 
approach to human resources planning”. 1 It provides a basis, first, 
for deciding what facilities for skill formation should be provided 
in the country concerned; and second, for deciding what should be 
done to induce people to make use of these facilities. The former 
aspect is of special relevance to the problems discussed in paper 
No. 2. 

The reason for discussing these questions at some length is that they 
are difficult, and yet were not until recently recognised as involving 
major issues of policy. 2 There are two main problems. First, there is the 
problem of matching the costs and benefits of skills already referred to : 
better-qualified personnel produce more but they also cost more, and 
it will be necessary to determine where the optimum lies. Second, diffi- 
culties arise owing to the time factor. A period of several years may 
separate the beginning- of study and training from its completion; by 
this time the usefulness of a particular skill may be much below that of 
other skills for which no provision had been made at the outset. More- 
over, many training facilities (school buildings, specialised equipment 

1 Frederick Harbison and Charles A. Myers : Education , Manpower and Economic 
Growth (New York, Toronto, London, McGraw-Hill, 1964), pp. 202 ff. 

* Considering people as “ human resources ”, in which investments can be made 
on the basis of calculations of costs and benefits, seems repugnant. This may be a 
major reason why systematic analysis of manpower has long been neglected in the 
study of economic development as compared with, for instance, physical capital and 
financial questions. 
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and teachers), once installed, cannot be used for entirely different pro- 
grammes without considerable loss. 

The main concerns of the present paper may now be stated in these 
terms : by what methods and on the basis of what kinds of information 
should current public decisions regarding the future provision of industrial 
skills be taken in order that these decisions be as nearly optimal as 
possible? This leads to the further question as to what services are 
needed at the national level to collect this information, to analyse it 
and to translate the findings into concrete policy decisions. Since present 
approaches to the problem rely heavily on international comparisons, 
this in turn raises the question as to how useful information can be 
assembled and exchanged on an international basis. Finally, some 
questions of international action and policy arise from the fact that 
international exchange of manpower (especially highly qualified man- 
power) is an important source of skill provision. 

The discussion that follows is divided into four sections. First, a 
simple outline is given of the various types of decisions that have to 
be taken at any time concerning the provision of industrial skills and of 
the types of information about future manpower needs on which these 
decisions should be based. Second, sources of obtaining such information 
and methods of analysing it are presented and illustrated and it is noted 
to what extent they meet requirements and what practical questions they 
leave unanswered. Third, some data concerning manpower requirements 
are applied to specific industries, the development of which was recom- 
mended by the Regional Symposia that have preceded the present 
International Symposium. This may give some idea of at least the 
relative difficulty of meeting manpower requirements in these different 
industries, and it may help in focusing national and international action 
needed to meet these requirements. Fourth, some conclusions are 
suggested regarding national and international action for determining 
industrial skill requirements. 

Decisions and Targets for Skill Formation 

As this paper is concerned with target-setting and public decision- 
making for the development of industrial skills, the sources of such skills 
should be briefly considered. Different sources will be required according 
to the nature of the skill to be provided, according to the method of 
providing it, or both. Hence the time needed for skill development will 
also be different, i.e. decisions taken now can yield results in the near 
future for some of the sources, but only in a more distant future for 
others. Thus, the type of information needed for target-setting regarding 
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various sources of skill is also different; rather detailed data concerning 
short-term manpower requirements are wanted for some sources, more 
global figures about long-term requirements for others. In all cases this 
information must include estimates of future production, about the kinds 
of work it would involve, and about technology. 

Sources of Skills 

Four sources of skills may be distinguished: 

(a) general education; 

(b ) formal institutions for specific vocational preparation at secondary 
and tertiary levels such as technical schools, colleges and universities ; 

(c) on-the-job training; 

(d) foreign countries. 

(a) General Education. 

The functions of general education are far broader than the provision 
of skills for industrial development. But all advanced industrial skills 
require some level of general attainment in the use of language, reasoning 
and mathematics, such as is taught at general schools. Furthermore, 
ability to adapt from one type of work to another is enhanced by a 
relatively high level of properly oriented general education. This is 
important when industrialisation involves fast technological change. 
It is also important because, as noted later in this paper, precise forecasts 
of skill requirements are impossible, so that trained personnel must be 
adaptable. For these reasons the planning of general education should 
be part of the decision-taking processes with which this paper is con- 
cerned. In other words, the “manpower approach” to planning of 
general education is necessary, even though it is by no means sufficient 
for such planning. Quantitative manpower targets to be met by the 
general education system should be calculated as a basis tor action in 
that field. In practice, the main bottlenecks of general education systems 
in developing countries from this point of view are at the secondary- 
school level . 1 

(b) Training Institutions. 

Several types of formal training institutions provide various levels 
of specific vocational preparation (including retraining) as distinct from 
general education. Thus, lower- and higher-stage vocational and technical 




1 Harbison and Myers, op. cit., pp. 57, 81 and^lll. 
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schools exist at secondary educational level: at the lower stage more or 
less specific vocational skills in trades such as woodwork and metal- 
working are taught; at the higher stage a variety of scientific, techno- 
logical, commercial and other fields may be covered. At a yet higher 
level training takes place in the form of university and equivalent 
education. Most formal training institutions are provided by public 
authorities as part of a country’s education system. But others may be 
provided and operated by industrial enterprises acting singly or jointly. 

(c) On-the-Job Training. 

On-the-job training includes a variety of arrangements whose common 
feature is that they are carried out wholly or largely within the enterprise 
by which the learner is employed. On-the-job training includes apprentice- 
ship programmes, but also less formal arrangements. It is provided for 
semi-skilled and skilled workers as well as for higher ranks such as 
middle-management categories. Much on-the-job training is arranged 
for workers and employees newly recruited by the enterprise, but highly 
developed programmes exist also to prepare workers for higher grades 
of work, or for new methods of production. 

For a broad range of skills, learning on the job and courses at schools 
are alternative training methods between which the future worker must 
make a choice. Public policy makers, too, must decide whether to 
encourage, within this range, the development of one rather than the 
other method, both generally and in specific fields of training (e.g. for 
various types of skilled workers and technicians). One important aspect 
of the problem is that for many types of training the cost of one method 
(assuming roughly equal efficiency of application) is much lower than 
that of the other. This question is considered further in paper No. 2 
below, where it is submitted that training on the job is the more efficient 
method in a far wider range of cases than that in which it is actually 
applied. 

For present purposes another difference between the two methods is 
important, namely the necessary advance calculation of industrial skill 
requirements to be met. For two reasons this is simpler in the case of 
training on the job than in special institutions. First, whereas instructors 
and equipment used for training in an enterprise can normally also be 
used for production, the staff and installations of schools often cannot; 
most of the latter’s useful life is entirely committed to training. Hence, 
when deciding whether to provide training facilities and on what scale, 
the specific training use to be made of them can be forecast over a shorter 
term for training on the job than for formal institutions. Second, decisions 
to train specific persons on the job are usually linked directly to concrete 
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jobs. These decisions normally rest with the employer and involve him 
in some cost and inconvenience: he decides in the light of his own 
production and investment plans. Decisions to set up schools often rest 
with public authorities and are based on some general expectation that 
over the years enough people will be using them to warrant their establish- 
ment. Moreover, participation in training at schools is normally at the 
initiative of the trainee, in the expectation that his new skill will eventually 
stand him in good stead. But this expectation may never be realised. 
For example the trainee may ultimately be employed in an occupation 
for which a different kind of training would have been more useful or 
cheaper. Even when employed in the occupation for which he was 
trained he may find his skills to be too advanced, or not advanced 
enough, or based on a different technology from that used in his job. 

So, for a number of reasons further discussed in paper No. 2, it 
seems important in the provision of industrial skills to follow two 
general principles : 

(i) Training of employed persons in connection with their jobs (“ training 
in employment ”) should be preferred to training outside the frame- 
work of an employment relationship. 1 

(ii) Wherever possible training within enterprises should be preferred 
to training in schools or other formal institutions. 

Training in employment places considerable responsibility on em- 
ployers, while reducing that of public authorities. It consists largely 
— but not always wholly — of training within the enterprise. For some 
kinds of training formal courses in outside institutions (schools or 
centres) are preferable or indispensable (see paper No. 2). Even then 
the employer, or an employers’ association, or an industrial board may 
set up the school, or assume all or part of the cost of an employee’s 
training in a public or private institution. 

The main task of public policy in this case would be to ensure that 
industrial employers did in fact discharge these responsibilities adequately 
in accordance with a predetermined target. This target would serve the 
public authorities as a basis for financial incentives, technical assistance 
and facilities, and legal compulsion where necessary and appropriate, 
as further discussed in paper No. 2. 

1 In developing countries “pre-employment trade and technical training in second- 
ary schools is probably a waste of both time and resources ” (Harbison and Myers, 
op. cit., pp. 56, 68, 82, 96 and 123). See also Philip J. Foster: “ The Vocational School 
Fallacy in Development Planning ”, in C. A. Anderson and M. J. Bowman (editors): 
Education and Economic Development (Chicago, Aldine Publishing Company, 1965); 
Robert L. Thomas: “High-Level Manpower in the Economic Development of 
Uganda”, in Frederick Harbison and Charles A. Myers (editors): Manpower and 
Education (New York, Sydney, Toronto, London, McGraw-Hill, 1965). 
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(d) Training Abroad and the Employment of Expatriate Manpower. 

From the point of view of the present paper, training abroad and the 
employment of expatriate manpower may be regarded as balancing 
items. Tr ainin g abroad is useful when there are no facilities at home — 
whether because of lack of foresight or because of the cost. Employing 
expatriate manpower fills gaps in national skill availabilities arising out 
of unexpected needs or mere short-term requirements, e.g. consultancy 
services or the training of national personnel by foreign firms supplying 
and installing new industrial plant and equipment. 



Time Spans to Be Envisaged 

Decisions for providing sources of skill must be based on targets to 
be attained in the future. The period for target-setting is the time needed 
for the decisions to yield their results. To consider shorter periods 
would be useless; to look at longer periods may be unnecessary. The 
appropriate time span depends on the following factors: 

(i) the period of learning needed to acquire the skill; 

(ii) when new facilities are to be provided: the period of planning and 
constructing buildings, acquiring equipment and providing national 
or expatriate teaching staff; 

(iii) when the number of trainees is to increase: the time needed to 
attract learners. 

When new facilities are to be provided it is also necessary to consider 
to what extent these are likely to be needed in the more distant future, 
and whether the investment in new buildings and equipment is 
justified. 

The length of target periods in years differs for the various types 
and methods of skill provision. For most purposes one or more of 
three typical time spans will be relevant, i.e. the short term (less than 
three years), the medium term (from about three to seven years) and 
the long term (more than seven years). 

(a ) For secondary general education, the period for target-setting 
must be long, as this is, inter alia, the first stage in acquiring a wide 
range of advanced industrial skills. While long-term programming is 
hazardous and subject to great uncertainty, in the case of general edu- 
cation this is somewhat offset by the fact that the programming need not 
be detailed. Often (in so far as the supply of industrial manpower is 

2 
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concerned) only a distinction between scientifically and co mm ercially 
oriented curricula is needed. 

(b) In the case of formal technical education, greater precision in 
estimates of future requirements is needed than in the case of general 
education, because of the higher degree of specialisation involved. But 
the period to be considered is shorter, and thus medium-term forecasts 
are often helpful. However, when expensive new facilities are needed, 
involving elaborate equipment (e.g. university departments of engineer- 
ing), time must be added for preparation of construction and finance, 
and estimates have to be made of long-term needs. 

(c) On-the-job training, being linked to specific jobs and conducted 
in large part with instructors and equipment that can also be used for 
production, calls for much less advance planning than do formal edu- 
cation and training. It can be undertaken, and facilities made available, 
when a specific need arises. Some general foresight is, of course, in- 
dispensable. Management should provide in its investment and pro- 
duction plans the spare capacity and time needed for ensuring that new 
recruits are trained and established workers upgraded to the extent 
called for by normal turnover and by growth in the labour force. The 
introduction of new products or of new methods and equipment may 
call for considerable retraining, and the enterprise’s engineering staff 
who designed the new product or method should be available for this 
purpose. When ordering new equipment it may be necessary to stipulate 
that the enterprise supplying it will also help in retraining workers and 
higher employees. There is also some need for highly skilled staff to 
keep abreast of technological progress of interest to the enterprise. 

(d) The main difference between training abroad and at home is that 
in the latter case teachers and instructors must be provided, and training 
requirements for such personnel have to be foreseen long in advance. 
So it seems rational that a large proportion of technical assistance 
experts sent to developing countries should be specialists in the training 
of teachers and instructors . 1 This means that education and training in 
developing countries can expand fast. It may also mean that in planning 
for the distant and very uncertain future some reliance should continue 
to be placed on foreign supply of teachers and instructors (whether 
through technical assistance or otherwise). 

Some forward planning would then seem indispensable. Technical 
assistance programmes have encountered considerable difficulties in 

1 Harbison and Myers: Education , Manpower and Economic Growth , op. cit., 
p. 16; in 1963, out of 82,000 technical assistance experts provided by O.E.C.D. coun- 
tries, 38,000 were teachers. 
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recruiting staff with the very high qualifications that this costly source 
of manpower should supply. If such programmes are to continue and 
even grow in the future, some manpower planning at the international 
level will be needed as badly as it is at the national level. Furthermore, 
at lower levels of education and training, the language barriers reduce 
the extent to which foreign teachers and instructors can be employed. 



Decisions to Be Taken 

Summarising the preceding sections it may be said that public authori- 
ties responsible for the provision of skill have, at any point of time, to 
take two main types of decisions: 

(a) those concerning the provision of sources of skill, national and 
foreign; 

(b) those concerning vocational guidance (including provision of scholar- 
ships and other appropriate incentives) of persons available for train- 
ing through various facilities. 

Each type of decision needs to aim at attaining targets for each of 
the sources of skill. At primary schools pupils can be given some guidance 
as to whether or not to seek entry into secondary general schools, and in 
choosing manual or non-manual occupations of various kinds. At 
secondary general schools guidance can be given with a view to channel- 
ling the right proportions of pupils directly towards specific occupations 
(or even specific enterprises), higher-stage secondary technical schools 

and various kinds of university training. 

Simultaneously, decisions have to be taken (with reference to the 
targets chosen) as to the expansion or contraction of various kinds of 
formal training institutions, the expansion or redirection of schemes for 
training in employment, the recruitment of foreign manpower, and study 
abroad. 

Although these decisions will all have an impact in the future, for 
some this future is near, for others distant. Vocational guidance for 
school leavers not continuing formal study must to some considerable 
extent be related to the immediate situation in the employment market. 
For those continuing formal study, the occupational outlook must be 
of longer term, the longer and more expensive are the studies concerned. 
Similarly, while decisions to recruit expatriate manpower should be 
based on immediate requirements, those concerning the expansion of 
national training facilities should be based on expectations regarding the 
more or less distant future. 
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Information Needed and Available 

Targets for industrial skill formation in the short, medium and long 
run must be derived from estimates of industrial output and technology. 
The present paper is concerned with this derivation — not with the mak- 
ing of production forecasts. Something must be said, however, about 
the actual availability of such forecasts. Future productivity, an important 
indicator of the level of technology, also raises some serious problems in 
determining manpower requirements. 

Forecasts of both output and productivity become less detailed and 
reliable as the period considered lengthens. Yet the amount of informa- 
tion needed for decisions on training increases as this period becomes 
longer, for the scope and impact of decisions taken at any moment, while 
quite limited in the immediate future, are greater over longer periods. 

Decisions regarding industrial skill formation should be based on 
some estimate of production, but they should also take account of the 
broader context of industrial development. First, provision should be 
made for the highly skilled manpower needed for industrial research and 
development. Although developing countries can rely to a large extent 
on technical knowledge applied in advanced countries, they should make 
some provision for research and development for new products and 
methods in addition to current industrial output, if they are to develop 
industries capable of capturing significant shares in the international 
markets for manufactures. 

Second, even though the estimated manpower requirements of indus- 
trial development should play a major part in decisions regarding the 
scale and direction of training and educational programmes, it would be 
wrong not to take account of the high-level manpower requirements of 
other sectors. Both casual observation and ample statistical evidence 
show that people with quite similar education and training are engaged in 
widely differing occupations. So, if enough manpower is trained for esti- 
mated industrial needs but not for other purposes (e.g. agriculture, govern- 
ment services) some of this manpower will be employed in other sectors, 
leaving a gap in industry. 



Production Forecasts 

For present purposes the most interesting questions of short-term 
output expectations (i.e. for one or two years) are what new industrial 
plants are likely to be established and what existing ones substantially 
expanded. It should not be difficult to obtain reasonably accurate an- 
swers to these questions from inquiries among existing enterprises and 



1. SKILL REQUIREMENTS FOR INDUSTRIALISATION 



from such government agencies as may be concerned with the establish- 
ment of new plants. In centrally planned economies most short-term 
enterprise plans are quite precise, and relatively certain to be approxi- 
mately implemented, as regards both output and manpower input. In 
market-oriented economies greater flexibility (and hence uncertainty) 
exists in these respects, but the short term raises no very great problems 
and in any event little can be done to remedy them. 

Medium-term production estimates (i.e. for a period of about five 
years) are of great importance because over such a time span decisions 
regarding vocational guidance and the provision of training facilities can 
have a considerable impact on the actual supply of skills. It is therefore 
of great help that such estimates are now often available as targets of 
national development plans. These are often based on thorough and 
realistic estimates of what is feasible and desirable, in industry as well as 
in other sectors, and may include estimates of manpower requirements 
and measures to meet them. It would indeed seem essential for realistic 
development plans to include manpower planning, that is, for the kinds 
of decisions discussed in this paper to be made an integral part of the 
over-all plan, but except in the centrally planned economies this is rarely 

done . 1 

Plans prepared without regard for human resources are perhaps not 
likely to be realistic in other respects. Although their output targets can 
be used as a source of information for manpower planning, they may well 
have to be checked against other sources, such as employers’ estimates or 
actual developments in other countries in comparable conditions. In any 
case plans cannot be regarded as statements of what will happen in the 
future ; rather, they are forecasts of what is likely to happen if the meas- 
ures they propose are taken and have the effects expected of them by the 
planners. In this sense plans in most developing countries have not proved 
particularly reliable guides . 2 

It is perhaps partly owing to the unreliability of comprehensive 
development plans in some cases that some developing countries have 
refrained from establishing them. One source of information on which 
to base targets and decisions of skill provision is then missing. But this 
does not remove the need for setting targets and taking decisions. So 
other sources of information, less systematic and perhaps less reliable 



1 For instance, it has been found that in Latin America few of the plans prepared 
in recent years pay explicit attention to manpower aspects; Eighth Conference or 
American States Members of the International labour Organisation, Ottawa, 19&&, 
Report II, Manpower Planning and Employment Policy in Economic Development 
(mimeographed), p. 105. 

* For a pessimistic assessment of plan experience see Andrew Watson and Joel a. 
Dirlan: “ The Impact, of Underdevelopment on Economic Planning , in Quarterly 
Journal of Economics , May 1965. 
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than a comprehensive development plan, must be found. Manpower 
planning cannot wait until a country has prepared such a plan and all 
relevant information is available. Naturally, manpower decisions that are 
integrated into general plans and based on copious information can be 
better than those that are not. But decisions based on careful considera- 
tion of even very incomplete data, even without the framework of an 
over-all development plan, are less likely to prove seriously wrong than 
decisions taken at random or on grounds of mere short-term political 
expendiency. 

The above considerations are particularly relevant to long-term output 
expectations (i.e. for more than ten years). For long and very long periods 
it may not be possible to go further than making more or less reasonable 
assumptions about the level of, and rates of increase in, over-all output 
subdivided into two or three sectors. Yet even estimates of such a global 
nature can be useful for certain types of manpower decisions— although 
it is of course convenient if somewhat more refined perspective plans 
are available. 

Manpower Targets 

Converting output expectations into targets of skill provision is a 
complex process. Its precise nature depends in part on the time span to 
be considered, and on the types of information available both on the 
output expectations and on the relationships between output and skill 
requirements. Some of this information has to be obtained from the 
country in question itself. But in judging the possible future course of a 
developing country’s economic system it is often useful to examine the 
act ual experience of other countries that have already passed the stage 
upon which the former country is about to enter. 

In recent years a number of methods have been developed to estimate 
skill requirements. All these methods are deficient in many ways, yet 
they all help to raise the level of decision-taking above the haphazard and 
the short-sighted. However, nearly all systematic methods of forecasting 
skill requirements or setting targets for meeting these requirements 
concern general education. Much less attention has been paid to vocation- 
al education, and almost none to training in employment. 

Below some of these methods are briefly reviewed. The purpose of this 
review is threefold: 

(i) to illustrate the nature of the work involved in preparing rational 
decisions ; 

(ii) to indicate the kind of national facilities needed for this purpose; 

(iii) to indicate what contributions could be made by international action. 
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Long-Term Targets. 

It is simplest to begin with the case of long-term problems in which 
little information is available in the way of output expectations. In that 

case there are few variables to consider. 

Thus, the Tinbergen-Correa model enables educational requirements 
to be determined at secondary and tertiary level, for sequences of six- 
year periods. 1 To this end the model assumes a certain rate of future 
growth in global production, certain fixed relationships between this 
output and the required numbers of workers with secondary and third- 
level education, certain teacher-student ratios and a six-year study period 
at each level. The numbers of persons with secondary and third-level 
education assumed to be needed per $1,000 million volume of annual 
production were derived from United States data. 



TABLE I. EDUCATIONAL REQUIREMENTS ACCORDING TO THE 
TINBERGEN-CORREA MODEL FOR TWO CASES OF GROWTH 



OF OUTPUT 





Case A: 30 per cent, growth 


Case B: 40 per cent, growth 




per six-year period 




per six-year period 






Base 

year 


1st 

period 


2nd 

period 


3rd 

period 


Base 

year 


1st 

period 


2nd 

period 


3rd 

period 


Volume of production 


















(1,000 million 1940 
dollars) : 


100 


130 


169 


219 


100 


140 


196 


274 


Educational require- 
ments (millions) : 
Manpower with 


















secondary educa- 
iion 


20.0 


26.0 


33.7 


43.7 


20.0 


28.0 


39.2 


54.8 


Manpower with third- 
level education . . 


» 

2.45 


3.19 


4.14 


5.35 


2.57 


3.60 


5.02 


7.03 


Students in secondary 
schools ..... 


9.4 


12.2 


15.8 


20.5 


12.0 


16.8 


23.5 


32.9 


Students in third-level 
institutions . . . 


0.98 


1.27 


1.65 


2.15 


1.29 


1.80 


2.54 


3J3 


Manpower with 


















secondary educa- 
tion and less than 


















six years’ employ- 
ment 


6.2 


8.6 


10.5 


13.6 


7.2 


10.1 


14.1 


19.8 


Manpower with third- 


















level education anc 
less than six years’ 
employment . . . 


0.76 


0.98 


1.27 


1.66 


0.93 


1.29 


1.80 


2.54 



i Jan Tinbergen: “Quantitative Adaptation of Education to Accelerated Growth”, 
in Herbert S. Parnes (editor): Planning Education for Economic and Social Develop- 
ment (Paris, O.E.C.D., 1963), pp. 159 ff. 
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Illustrative results of this model for an 18-year period are as given in 
table I. 1 Case A concerns an assumption of 30 per cent, growth of natio- 
nal output per six years, or 4.47 per cent, per annum; in Case B growth is 
assumed to be 40 per cent, per six years or 5.77 per cent, per annum. 

The model also makes it possible to calculate how many more persons 
with second- and third-level education will be needed if the rate of growth 
is to be stepped up from 30 per cent, to 40 per cent, per period. Further- 
more, it specifies how the use of foreign manpower can shorten the 
period of transition from the lower to the higher rate. 

The limitations of this model are obvious. For instance, the assumed 
ratios may not be valid for many countries and they will be constant in 
none. There is no distinction between major economic sectors and 
occupational groups. As a result, there is no distinction between the 
various types of secondary and third-level education to be developed; 
length of study is certainly not uniformly six years; and so on. But the 
model does make explicit the main interrelated variables of output and 
education to be considered. It also provides a first approach to balanced 
development of a country’s educational system where no detailed 
information is available on which to base expectations regarding these 
matters. Of course, when additional information does exist, this should 
be substituted for or added to the original presentation of the model. 2 

At the same time, a search should be made for methods and data 
enabling reasonable forecasts to be made for developing countries of 
more specific indicators of skill requirements as a basis for target- 
setting. Especially as regards the long and medium term it seems clear 
that comparative international experience can be an important source 
of such data. 

International Comparisons. 

The general use of international comparison as a tool for projecting 
national trends was recently stated in the following terms : 

There are two bases for projecting the future evolution of any social unit: 
its own past experience and the experience of other similar units. All economic 
forecasting methods represent some blend of these two approaches. At one 
extreme, the past history of a country may be formalised in an econometric 
model and predictions determined from assumptions as to the future values 
of the exogenous variables in the model. In this approach, the experience of 
other economies is drawn on in estimating some of the parameters in the model. 



1 The model is known to have been applied in practice in China (Taiwan), Greece, 
Spain and Turkey; see O.E.C.D.: Econometric Models of Education (Paris, 1965) and 
H. F. McCusker, Jr., in Soci6t6 frangaise de recherche op6rationnelle: Recherche ope- 
rationnelle et problemes du tiers-monde (Paris, Dunod, 1964 ). 

* A less limited version of the model is that by J. Tinbergen and H. C. Bos in 
Econometric Models of Education, op. cit. 








